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DETAILED ACTION 

Response to Amendment 

1 . Applicant's Amendment filed on November 5, 2002 has been received and carefully 
considered. The changes to the Specification submitted on November 5, 2002 are acceptable. 
Claims 12-17 and 19-24 have been cancelled. Claims 18 and 25-44 remain active. Claims 18 and 
25-36 are drawn to a non-elected invention and are therefore withdrawn from consideration. 
Claims 37-44 have been added. 

Drawings 

2. Figures 18 and 19 should be designated by a legend such as -Prior Art— because only 
that which is old is illustrated. See MPEP § 608.02(g). 

3. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) because 
reference character "24" in FIG. 1 has been used to designate both "conduit [for column bottoms 
liquid]" (page 14. line 8) and "conduit [for part of reboiler output vapor]" (page 14, line 15). 

4. The drawings have not been checked to the extent necessary to determine the presence of 
all possible minor errors. Applicant's cooperation is requested in correcting any errors of which 
applicant may become aware in the drawings. A proposed drawing correction or corrected 
drawings are required in reply to the Office action to avoid abandonment of the application. The 
objection to the drawings will not be held in abeyance. 

Claim Objections 

5. Claims 39, 41-42 and 44 are objected to because of the following informalities. 
Appropriate correction is required. 
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With respect to claims 39 and 42, - plurality of mutually parallel — should be inserted 
after "said" in line 12 for clarity in claim terminology. 

With respect to claims 41 and 44. — isotope- -- should be inserted before "enriched" in 
line 5 for consistency in claim terminology. 

Claim Rejections - 35 ISC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his i mention. 

6. Claims 37-44 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

With respect to claim 37. the phrase ''can be" (line 3) is considered vague and indefinite. 
Furthermore, it is unclear as to what is intended by "k lh " or "(k+ 1 ) lh " since the element "k" is not 
properly defined within the claim. Furthermore, it is unclear as to the structural relationship of 
"a plurality of components" (line 2) to the other elements of the apparatus. Furthermore, it is 
unclear as to the structural limitation the applicants are attempting to recite by. "a reboiler into 
which liquid drawn from the column is introduced/' (lines 4-5) and "a condenser into which 
vapor drawn from the column is introduced," (lines 8-9). Furthermore, it is unclear as to the 
structural limitation the applicants are attempting to recite by, "wherein an outlet of the reboiler 
of the k th column or an inlet of the condenser of the (k+1 ) th column by introduction conduits/' 
(lines 7-8). as the elements are lacking in structural relationship. 

With respect to claim 38. "the inlet" (line 5) lacks proper positive antecedent basis. 
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With respect to claims 39 and 42, "type" (lines 3, 5, 8) renders the claims indefinite, 
because the claims include elements not actually disclosed (those encompassed by "type"), 
thereby rendering the scope of the claims unascertainable. Furthermore, it is unclear as to the 
relationship of "a honeycomb structure" (line 10 ) to "a honeycomb structure" set forth in lines 8- 
9. Likewise, the relationship of "a lattice structure (line 1 1 ) to "a lattice structure" set forth in 
line 9. Furthermore, it is unclear as to which "plates" are intended by "these plates" (line 13). 

With respect to claims 40 and 43, "the material" lacks proper positive antecedent basis, 
and it is unclear as to what is intended by "material". 

W 7 ith respect to claims 41 and 44. "the isotope-enriched material" (line 2) lacks proper 
positive antecedent basis. Furthermore, it is unclear as to the relationship of "a return conduit" 
(line 4) to the "return conduits" set forth in claim 37, line 9. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this eountn. or patented or described in a printed publication in this 
or a foreign eountn. before the invention thereof b\ the applicant for a patent. 

7. Claims 37-38 are rejected under 35 U.S.C. 102(b) as being anticipated by Atkinson et al. 
(U.S. 4.759.786). 

With respect to claim 37 (as best understood). Atkinson et al. (FIG. 5) disclose an 
apparatus comprising a plurality of components using a plurality of distillation columns (a first 
column 8 to an n th column 20; n equals 2) constructed in cascade, wherein each of the distillation 
columns 8. 20 comprises a reboiler (44. 28 respectively) and a condenser (10. 26 respectively), 
and wherein an outlet of the condenser 26 of the (k+1 ) lh column 20 is connected to the k th 



Claim Rejections - 35 USC § 102 
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column 8 by return conduits 34, 4. 6. As it is unclear as to the structural limitation the applicants 
are attempting to recite by, "wherein an outlet of the reboiler of the k th column or an inlet of the 
condenser of the (k+1 ) th column by introduction conduits" (lines 7-8), the apparatus of Atkinson 
et aL which comprises substantially the elements recited (namely reboiler 44 with outlet; 
condenser 26 with inlet; and introduction conduits, i.e. passing through 14, 22) meets the claim. 

With respect to claim 38, Atkinson et al. (FIG. 5) disclose said introduction conduits (i.e. 
conduit passing through 14, 22) connect the outlet of the reboiler 44 of the k ltl column 8 to the 
middle section the (k+1 ) th column 20; and said return conduits 34, 4, 6 connect the outlet of the 
condenser 26 of the (k^l ) th column 20 to the bottom of the k th column 8. 

Instant claims 37-38 structurally read on the apparatus of Atkinson et ah 

8. Claims 37-38 are rejected under 35 U.S.C. 102(b) as being anticipated by Asselineau et 
al. (t\S. 5.242.550). 

With respect to claim 37 (as best understood), Asselineau et al. (FIG.) disclose an 
apparatus comprising a plurality of components using a plurality of distillation columns (a first 
column C2 to an nth column C3. where n equals 2) constructed in cascade, wherein each of the 
distillation columns C2. C3 comprises a reboiler (see FIG.) into which liquid drawn from the 
column is introduced and a condenser (see FIG.) into which vapor drawn from the column is 
introduced, and wherein an outlet of the condenser of the (k+l) lh column C3 is connected to the 
k lh column C2 by return conduits 13. 14 (via How communication with reflux flask B). As it is 
unclear as to the structural limitation the applicants are attempting to recite by. "wherein an 
outlet of the reboiler of the k lh column or an inlet of the condenser of the ( k+1 ) th column by 
introduction conduits" (lines 7-8). the apparatus of Asselineau et aL which comprises 
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substantially the elements recited (namely k lh column reboiler with outlet; (k+1 ) th column 
condenser with inlet; and introduction conduits 10) meets the claim. 

With respect to claim 38, Asselineau et al. (FIG.) disclose said introduction conduit 10 
connects the outlet of the reboiler of the k th column C2 to the top of the (k+l) lh column C3 and 
said return conduits 13, 14 connect the outlet of the condenser of the (k+l) lh column C3 to the 
bottom of the k th column C2. 

Instant claims 37-38 structurally read on the apparatus of Asselineau et al. 

9. Claims 37-38 are rejected under 35 U.S.C. 102(b) as being anticipated by Asselineau et 
al. (U.S. 5.288.370). 

With respect to claim 37 (as best understood), Asselineau et al. (FIG.) disclose an 
apparatus comprising a plurality of components using a plurality of distillation columns (a first 
column C2 to an nth column C3. where n equals 2) constructed in cascade, wherein each of the 
distillation columns C2, C3 comprises a reboiler ( see FIG.) into which liquid drawn from the 
column is introduced and a condenser (see FIG.) into which vapor drawn from the column is 
introduced, and wherein an outlet of the condenser of the (k+l) lh column C3 is connected to the 
k th column C2 by return conduits (via lines 7 or 8). As it is unclear as to the structural limitation 
the applicants are attempting to recite by, "wherein an outlet of the reboiler of the k th column or 
an inlet of the condenser of the (k+1 ) lh column by introduction conduits" (lines 7-8 ). the 
apparatus of Asselineau et ah, which comprises substantially the elements recited (namely k th 
column reboiler with outlet, (k+1 ) th column condenser with inlet, and introduction conduit 13) 
meets the claim. 
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With respect to claim 38, Asselincau et al. (FIG.; column 3, line 62 to column 4, line 9) 
disclose said introduction conduit 13 connects the outlet of the reboiler of the k th column C2 to 
the middle of the (k+1 ) lh column C3 and said return conduits (via lines 7 and 8) connect the 
outlet of the condenser of the (k+1 ) lh column C3 to the bottom or middle section of the k th 
column C2. 

Instant claims 37-38 structurally read on the apparatus of Asselineau et al. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinarv skill in the art to which said subject matter pertains. Patentability shall not be negatived bv the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co.. 383 U.S. K 148 USPQ 459 
(1966). that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or nonobv iousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a). the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e). (0 or (g) prior art under 35 U.S.C. 103(a). 

10. Claims 39 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Atkinson et al. (U.S. 4.759,786). as applied to claims 37-38 above, and further in view of 



Glitsche et al. (U.S. 3.969.447) or Chen et al. (U.S. 4.604.247). 
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With respect to claims 39 and 42, Atkinson et aL disclose the columns may be provided 
with a packing in order to facilitate liquid/vapor contact (column 4. lines 55-57 and column 5. 
lines 26-30). In view of the newly added limitations, however, Atkinson et al. are silent as to the 
specific "structure" of the packing. In any event, it would have been an obvious design choice 
for one of ordinary skill in the art at the time the invention was made to select an appropriate 
type of structured packing for the packing in the columns of Atkinson et al., on the basis of 
suitability for intended use and absent showing unexpected results. Furthermore, the use of 
structured packing of the type recited, i.e. promoting- fluid-dispersion type or non-promoting- 
fluid-dispersion type, for distillation columns is conventionally known in the art, as evidenced by 
Glitsche et al. or Chen et al. In particular, Glitsche et al. teach a non-promoting-fluid-dispersion 
type structure packing 30 comprising a honeycomb or lattice structure (FIG. 1, 2, 2A). Chen et 
al. teach a promoting-fluid-dispersion type structure packing 10 comprising a plurality of wave- 
shaped thin plates 12 disposed parallel to the column axis and made into the form of a block by 
layering the plates in contact with one another (FIG. 1, 2, 4, 5). 

11. Clai ms 39 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Asselineau et al. (U.S. 5.242,550). as applied to claims 37-38 above, and further in view of 
Glitsche et al. (U.S. 3,969,447) or Chen et al. (U.S. 4,604,247), 

Asselineau et al. further disclose the distillation columns comprise perforated trays for 
affecting vapor-liquid contact (column 4. lines 3-8). However, Asselineau et al. are silent as to 
whether the columns may comprise structured packing, such as a promoting-fluid-dispersion 
type or non-promoting-tluid-dispersion type packing. 
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Glitsche et al. teach a non-promoting-fluid-dispersion type structure packing 30 
comprising a honeycomb or lattice structure (FIG. 1, 2, 2A). It would have been an obvious 
design choice for one of ordinary skill in the art at the time the invention was made to substitute 
the structured packing of Glitsche et al. for the perforated trays in the apparatus of Asselineau et 
al.. on the basis of suitability for intended use and absent showing unexpected results, because 
the structured packing provides excellent vapor-liquid contact and provides ease and flexibility 
with which the structure can be modified to adjust to various operating conditions, i.e. desired 
liquid filming action (column 4, lines 3-17), as taught by Glitsche et al. 

Chen et al. teach a promoting-fluid-dispersion type structure packing 10 comprising a 
plurality of wave-shaped thin plates 12 disposed parallel to the column axis and made into the 
form of a block by layering the plates in contact with one another (FIG. F 2. 4. 5). It would have 
been an obvious design choice for one of ordinary skill in the art at the time the invention w as 
made to substitute the structured packing of Chen et al. for the perforated trays in the apparatus 
of Asselineau et ah, on the basis of suitability for intended use and absent show ing unexpected 
results, because the structured packing enhances the vapor-liquid contact within the column 
without adversely affecting the operational characteristics or adding to pressure losses within the 
column (column 4. lines 38-48), as taught by Chen et al. 

12. Claims 39 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Asselineau et al. (l.'.S. 5.288.370). as applied to claims 37-38 above, and further in view of 
Glitsche et al. (U.S. 3,969.447) or Chen et al. (U.S. 4.604,247). 

Asselineau et al. further disclose the distillation columns comprise perforated trays for 
affecting vapor-liquid contact (column 4, lines 37-43). However. Asselineau et al. are silent as to 
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whether the columns may comprise structured packing, such as a promoting-iluid-dispersion 
type or non-promoting-fluid-dispersion type packing. The same comments with respect to 
Glitsche et al. or Chen et al. above apply. 

13. Claims 37-38. 40-41 and 43-44 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Spevack (U.S. 4.788.051 ) in view of Atkinson et al (U.S. 4,759.786) or Asselineau et al. 
(U.S. 5.242.550) or Asselineau et al. (U.S. 5,288.370) 

With respect to claims 37-38. 40-41 and 43-44. Spevack discloses an apparatus 
comprising an isotope concentrating system (1) and a feed isotope regenerator (II). (Abstract; 
FIG. 1: column 3. lines 45-55; column 4, lines 3-46). 

Regarding isotope concentrating system (I). Spevack discloses the system may comprise 
an isotope concentration system of any suitable form and further cites specifically "a 
conventional water distillation system" for enriching the desired isotope, wherein the distillation 
system may comprise a phase conversion element (boiling device, i.e. reboiler) 203 and a phase 
conversion element (condensing device, i.e. condenser) 204. (column 4, lines 14-32). Although 
Spevack is silent as to specifically a "cascade" distillation column configuration for the 
conventional water distillation system, it would have been an obvious design choice for one of 
ordinary skill in the art at the time the invention was made to select the cascade distillation 
column configuration because use of cascade configurations is conventionally know n in the art 
for the concentration or enrichment of components within process streams. Hvidencc of such 
configurations is illustrated by Atkinson et al. or Asselineau et al. "550 or Asselineau et al. '370. 

Atkinson et al. (FIG. 5) teach a cascade distillation column configuration comprising a 
plurality of distillation columns (a first column 8 to an n th column 20; n equals 2). wherein each 




Application/Control Number: 09/689,297 Page 1 1 

Art Unit: 1764 

of the distillation columns 8, 20 comprises a reboiler (44, 28 respectively) and a condenser (10, 
26 respectively), and wherein an outlet of the condenser 26 of the (k+1 ) th column 20 is connected 
to the k lh column 8 by return conduits 34. 4. 6. Atkinson ct al. (FIG. 5) further teach said 
introduction conduits (i.e. conduit passing through 14, 22) connect the outlet of the reboiler 44 of 
the k th column 8 to the middle section the (k+l) th column 20; and said return conduits 34. 4. 6 
connect the outlet of the condenser 26 of the (k+l) th column 20 to the bottom of the k lh column 8. 

Asselineau et al. *550 (FIG.) teach a cascade distillation column configuration 
comprising a plurality of distillation columns (a first column C2 to an nth column C3, where n 
equals 2) constructed in cascade, wherein each of the distillation columns C2, C3 comprises a 
reboiler (see FIG.) into which liquid drawn from the column is introduced and a condenser (see 
FIG.) into which vapor drawn from the column is introduced, and wherein an outlet of the 
condenser of the (k+l) lh column C3 is connected to the k th column C2 by return conduits 13, 14 
(via flow communication with reflux flask B). Asselineau et al. (FIG.) further teach said 
introduction conduit 10 connects the outlet of the reboiler of the k th column C2 to the top of the 
(k+l) th column C3 and said return conduits 13. 14 connect the outlet of the condenser of the 
(k+l) lh column C3 to the bottom of the k th column C2. 

Asselineau et al. *370 (FIG.) teach a cascade distillation column configuration 
comprising a plurality of distillation columns (a first column C2 to an nth column C3, where n 
equals 2) constructed in cascade, wherein each of the distillation columns C2, C3 comprises a 
reboiler (see FIG.) into which liquid drawn from the column is introduced and a condenser (see 
FIG.) into which vapor drawn from the column is introduced, and w herein an outlet of the 
condenser of the (k+1 ) lh column C3 is connected to the k lh column C2 by return conduits (via 
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lines 7 or 8). Asselineau el al. (FIG.; column 3, line 62 to column 4. line 9) further teach said 
introduction conduit 13 connects the outlet of the reboilcr of the k lh column C2 to the middle of 
the (k+1 ) th column C3 and said return conduits (via lines 7 and 8) connect the outlet of the 
condenser of the (k+1 ) th column C3 to the bottom or middle section of the k th column C2. 

In addition. Spevack further discloses the isotope concentrating system (I) may comprise 
a mono-temperature concentrating system having a phase converter (burner) 204 in which a 
desired isotope and a supply of oxygen and/or hydrogen, as required, are recombined by 
combustion to form liquid water (column 4. lines 33-46). Therefore, the modified apparatus of 
Spevack substantially comprises the "hydrogenation device" as instantly claimed. 

Regarding feed isotope regenerator (II), Spevack discloses the regenerator (II) conducts 
an isotope exchange with the isotope-impoverished stream discharged from system (I), such that 
the stream's supply of the desired isotope (i.e. oxygen and/or hydrogen) is replenished and then 
returned to system (I). Therefore, system (II) is inherently connected by a return conduit to at 
least one of said distillation columns in the modified apparatus of Spevack. and substantially 
comprises the "isotope scrambler" as instantly claimed, (column 3. lines 45-55; column 5. lines 
19-36). 

14. Claims 39 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Spevack (U.S. 4.788.051 ) in view of Atkinson et al (U.S. 4.759.786) or Asselineau et al. (U.S. 
5.242.550) or Asselineau et al. (U.S. 5.288.370). as applied to claims 37-38 above, and further in 
view of Glitsche et al. (U.S. 3.969.447) or Chen et al. (U.S. 4,604,247). 

The same comments above with respect to Spevack, Atkinson et al.. Asselineau et 
al.'550. Asselineau et al."37(). Glitsche et al. and Chen et al. apply. 
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Response to Arguments 

15. The Amendment submitted on November 5. 2002 states that, 'in response [to the Office 
action], applicants have amended the drawings... to correct informalities." (page 45, 
"REMARKS"). However, the drawing objections are maintained, as the applicants have not 
proposed proper drawing corrections nor provided corrected drawings in reply to the Office 
action. 

1 6. Applicant's arguments filed on November 5, 2002 have been fully considered, but they 
are not persuasive. With respect to claim 37, applicants argue that in contrast to the instant 
invention, the return conduits 34, 4, and 6 in the apparatus shown in Figure 5 of Atkinson et al. 
connect the top of column 20 to the bottom of column 8. Applicants also argue that, as shown in 
the statement in column 5. lines 48 -50 of Atkinson et aL the return conduits do not connect 
condenser 26 and reboiler 44 (amendment page 46, "Regarding Claim Rejection - 35 U.S.C. 
§102"). However, the Examiner further asserts that the apparatus of Atkinson et ah meets the 
claim. In view of Atkinson et al., column 5, lines 48-50, it is best interpreted that the gas stream 
(as a whole) enters condenser 26 as it rises to the top of the column 20. A non-condensing 
portion of the gas stream, namely "the remainder... withdrawn through outlet 34", must pass 
through the condenser 26 and subsequently the outlet of the condenser 26 in order to be 
withdrawn though outlet 34. Thus, the outlet of condenser 26 is connected by fluid 
communication to the return conduits, defined partially by 34. Similar comments apply with 
respect to the structural limitation of "said introduction conduits connect the outlet of the 
reboiler," now present in claim 38 (note Atkinson et al., column 5, lines 36-40). In addition, 
applicant argues that in the apparatus of claim 37, "it is possible to return a part of the condensed 
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liquid to the upstream column." However, such argument is not commensurate with the language 
of the claims, w hich merely recites a connecting means (i.e. return conduits) between the 
condenser and upstream column. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is 703-305-495 1 . 
The examiner can normally be reached on 8:30 am - 5:30 pm M-F. every other Friday off 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Glenn A. Caldarola can be reached on 703-308-6824. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-9310 for regular 
communications and 703-872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0661 . 



Jennifer A. Leung 
February 7. 2003^ 



